Rapid alteration of pancreatic proinsulin and preproinsulin messenger ribonucleic acid in rats treated with cyproheptadine.
Cyproheptadine (CPH) appears to be unique among islet beta-cell toxicants by virtue of its ability to rapidly and reversibly inhibit insulin biosynthesis in rats. These studies examined the mechanism of CPH-induced insulin depletion by determining the time course for CPH-induced changes in pancreatic preproinsulin mRNA, proinsulin, and insulin levels. A single oral dose of CPH decreased proinsulin levels to 35% of the control value by 3 h. Proinsulin stayed depressed for up to 24 h. Preproinsulin mRNA declined more slowly, reaching 35% of the control value at 6 h, and increased more rapidly, returning to the control value by 24 h. Pancreatic insulin levels did not decrease significantly until 24 h. Exposure of isolated rat islets to CPH for 30 min in vitro selectively inhibited proinsulin synthesis by 62%, without affecting preproinsulin mRNA levels. The dissociation between changes in proinsulin and preproinsulin mRNA levels suggests that the decrease in preproinsulin mRNA in vivo is associated with but does not cause CPH-induced changes in insulin biosynthesis.